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(54) SEMICONDUCTOR DEVICE PROVIDED WITH ELECTROSTATIC PROTECTIVE CIRCUIT ELEMENT 

(57) Abstract : 

PROBLEM TO BE SOLVED: To reduce the resistance 
between two we I I s and to improve the 
characteristic of an electrostatic protective 
circuit, by a method wherein an N-well guard 
ring is formed on the circumference of an NMOS, 
and the N-well guard ring and the N-well of a 
PMOS are strapped. 

SOLUTION: An N-well guard ring 6 is formed on 
the circumference of a pull -down driver NMOS 
transistor A, the N-well guard ring 6 and the 
N-well 3 of the N-well guard r i ng 6 and the N- 
well 3 of a pull -up driver PMOS transistor B 
are strapped and are trapped by a metal 5. The 
N-well guard ring 6 on the circumference of the 
pull -down driver NMOS transistor A forms an n+ 
diffused layer, and an RM0S transistor is used 
as a pu I I -down driver NMOS transistor in the 
case of a triple well structure. Consequently, 
as a PNPN path is formed on the side of the 

PMOS transistor with Vss in the positive mode, with a diode existing between Vcc 
and Vss can be replaced, the layout area can be reduced, and element 
characteristics and reliability can be improved. 
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PMOSh7»'X^tNMOSh7y 

fffEN M O S F y > isX ?<7)ffimiiZ n "7 x F »J y 

7>"fi;i fciu fJtEn -7xA#- Y V >7"k#IfEP MO 
S F 7 V ^'7 7 O n -7 - i\,ffX F 7 -x T $ ft. & Sf "tt&a 

-em $ft.&->r#f£fc^-£ sushi i leacotf m^a 
t»*3S3] buIepmos hy>itA?<Dffimt,zp> 

ii- Y U y^J^fiK^ix, ml£p + F 'J y9 r tmi 
NMOSh^yy'X^Op'tv^T'y 7** ; X F 7 -x 7* 

CIS*3S4] WKNMOS7*— A-F h7>"yXftt 
F 'J ■7)V*7±)Vm3k<r>%£i,z RMOS7 -f — ;UF Yy> 
7 7 T'JBfiic $ ti h <! k £#&k -r s awss 1 ffi*M>» 

[i»*3S5] frEn^x^'-Fyy^kfnePMo 

S F7^J''770n^xA(±*7AxT:'7.F7/7*$iX& 
i k Sr k ff*« 1 8£tt<0» ttftfKi]!g£ffi i « 

C if 6 ] fit 9 Mi &msb ~>V3 yRx/tf 'J V 
4 Fk LXm^tytL&fiK ^limi^m^V ^ >R 
X/KV *H FSr^y 7 r k L-CttffltfettT^ 7A-k L 

Tfflv^^ft.^ck^#©k-ri» ar*« 5 laaafrafts 

m$ZT%71 PMOSy < -jVYYyyisX? tNM 
OS7 -f -A-F F 7yv7 7fl 5 A7Jf? , ^£a!H]i8k LT 

mteN MOS74-AFF7 y : JX9<T>mmz n >7 x A- 
tf- Y V y-fimWL^fl. MtEn^xAtf— F U Vjx'k 
MfEP MO S7< — )V Y Y yy : JX9<T> n ^xA'rfr'T. F 
777$WIh5r#ti:tl.ESDf^ffii^ 

c swsjs 8 ] ifrie7Jj»«*a!3» t mm-t * 
sswcsi ^-cstfiao^ f f f y y-sx 9 

k . Wa»ny— Y94*-YYyyVx9b^ 

•x F^sstk^o^* 1 ^— -?Wiw&*-tib<7)®.-&x'm 

Clt^9] g?fENMOS7'f-A-F h7^^?« 

f y 7 a>7 i;ufltito*&ic rmos7< —jv f f 7 y 

isX9 X'&f& ?ix&^kr^©k-r-i.if*JS7iea<7)f? 

(It** 10] Bute n 7 x/U#*- F 'J >-^ii n * ffigft 
ilT-BfixeixSC k *«ak 7 K»^)»«ft 



aiHS§S , filx.-i> i r^^S. 

CSM8S11] Buien^x/U^'-FUy^kBuiEPM 
OS h 7 > ^ j'^n >>x;U j> ^/l-x K 7 7 7*$ri* 
d k S«ak-Ti»*«7SBttO»««aiSI»«:«i.* 

[ H*iB 1 2 ] lule^ ^ /Ki^M B a B y'J3 y&tf u 
i^-f Fk L'Cfflv^^ 5 i^i,*^ m\Mimi&3a&i<"J ?y 
&Xfitt F £/S x 7 r k LT iSSffl L^T> ^;Uk 
LTfflv^^>7^^ l lkr4#®ki-^ff«^l lffi»«0»* 

Cft*J|13] PMOS7-f— /l/Fh^yyX^cN 
iMOS7 -f -yu-F h7>y'x^rAASIfSHIKt t 

mfi e p m 0 s 7 < —iv y f 7 y i? x 9 <r>mw IZ p ♦ A'— 

Y U yfZfe&LXmUp* fi- Y V yj?'k MI5NMO 
S7-f— AF YyyisX?<7)p*V-y9T-v7"«:XYy 

c »sra 1 4 ] i?rieA7j*f m«ai£issr ^effl^-i. 

^aCfev^T^itt^tfOy- h 9 a F F 7 >-->"^^ 
k . F y-f 7f- F F 7 > ^ k , A7JA 

•x F<50SSt>:OP^<7)cp73^ — ^VMs-ciX^^^-T 

i k sr»«k-f -6it*« 1 3im^>nmsm 

S.Vn7x^k. 

miep^xMc^icoT-'-Fm®, jbi«ov-x. mi 

(7) F U-yRX/p* V-/9T yvfctfL Lt^SNMO 

ffIEn7x;UC^2coy-F^S. ^2cOV-X. ^2 
CO Y U-VMn' tr y 7 7* -x 7rM \JX?£h P MO 

Sh7y^i. 

in IE p 7 x ;wo iHmtcvS o T ^ $ titz n <7 x F 
'J vT'k . 

luiEIS 1 <r> F u— VS.l^MiEm2<7)y— xtcSSSSftX: 
Affl^-x Fk. 

muss i ^> y -x&v mriE p » tr •/ 9 r y yizimzTT. 

mS&l&W&firtitT- 1 7C0^r- FT\ 1-liEPMOS h 
7 y 7 WlZ P N P Nx^zP^Sft-S J: 0 CCfilE n 
■7 x;U#- F U ^7*k SiflEn* f •/ 7 T 7*£.* 7 AT. 
F 7 'x7°L. 7. F 7 -x T^ilT-cfjlEn »7 s.)Vfi— Y V V 
7 k fJfE n* fcf'x 7T-x 7k k i> CfffEfg 2 CO F> -> 
tc^5ix^«iS^Ek $r^T'^$ix/^C k ZftW. 

ta*^16] fJlENMOS h7yy^^lj7^7 
yNMOS F7ix> ; 7.7T*<(5 ! 5s flfEPMO S h7>>-' 
7.7<ir/Ur-x7PMOS h 7 >* isX 9 X'$> hZ.bZ'ft 
Ski-S»««l 5fEa<0#m&a®8&r15!;L£^# 
3£K. 
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[fiM<JSl7] lufSNMOS h^yy'X^ljNMOS 

7 < -ivy hyyi/AfX'h*) . MfEPMOS y^vi/ 
3SS. 

C If 18] auf e n -7 x F y y * ? 
Y 7 -v f y^ar-f £ ?t»<0 n * 73^$. £ itft <I <: 

[ If 19] H?i£ n 7 x F 'J y^'taluffi n 7 
x/U®^lSB#4c^-r5,C Sr#Sc:t-|>if*JS 1 5 

[ lt£Jj? 2 0 3 IN E n 7 x Y 'J y ^'(3 lulB n -7 

fig-r4Cfc€:1«Si:-fSilWc3Bl 5 iEK<Df?m&§[i]& 

STAB*.******. 

C 2 1] luta n *? x F U y ^{±|iffe p 7 
x/Ufc 13K n 9 x ;u#ili&$ix& «fc d KJ&fcSit*: £ t 

C if^il 2 2] B>if E n 7 x F 'J y ^JifufB n 7 

Ml 5iattO»««aiSI»S:«li4¥f»f*«ll. 
C SfcJeJB 2 3] p ffi¥SWfcfflKKJBlS $ Ml r V x 
;K ^lOn7x/W.S.l^2</0n>7x;l'£. 
W3ES5 1 C07 x/i/K:j»fi6SirSI?SE r 7 i^teflS 1 <nf 

-mws, micov-x. 3si<oFu-yat^p + tr? 

?7'y7!:MLr^NMOSh7yy^t, 
flf5^2(75n'7x;WC^2<?)^-hm ; ®, 312C0V- 
X, gS2<0Fy-y&#n + t»/777r*:MLt^ 

file r 7 xyl-OjIBZltcffi o X Bi£Z tUi n 7 x F 

frtem 1 co h y- y&i/wKat 2<ov-x csms ix*: 

lufEJs? 1 co V-X&tAliriEp * f •/ 9 T znz&mzti 

BufeSf«fc^E*^^*T- -f yco^e- FT\ fiEP mo s h 
? -yiSAfffltzPH P HJixtimfcctih i 3 icmfifin 
-7x^7?- F U y ftffE n 1 £ ••/ 7 7 ••/ 7°r ^ :7/kX 
H777L. X F 7 ••/ y £ TX^Mifi n 7 x A'tf — F 'J y 

b-?l tfVftSSR «r ffli i ft ¥3M*gS . 
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Xj'IsPMO S7< —)V F h 7Vy^^t'«liI(: arlf 
«fc-t4ilfcf8H2 3E©^SRSHIS&r<iift4^fr 
SIS. 

C if *lfl 2 6] ffifi n >7 x F If y 
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n -7 x/m«ffi!B 2 CO n >7 i;WBAlS«M=»fltr 6 «I 

[ff*JS2 8] Bfll5n>7i/UX?-FUy^{3:Btrfcl^2 
CO n 7 x )Vm$££M t SmcDXnx- n * S^^Sr 
L-C7B^-fftCh*#m^1-ftif*52 3fE«co»mS 

[ SHU* 2 9] mfie n 7 x;u^'- F 'J y ^iimif ES 1 
CO n 7 x ^/fflE r 7 x ;U i: MtE^ 2 <0 n 7 x /^"aiS 
Ztih X o t,zBJ8.ZtifcZbZftmt-t2>n?&%2 3IE 

CitJfcJf 3 0 ] BUIE n 7x/U#- F >J V7'\xmig.2 
<Dn^*)\sbftmZti%&oi.z&fSL%:iitzZ.bz:*imb 

-th m 2 3 i&stcom^emsiB&zffiz- h *mm£ 
a. 

c mzm si] p m*m#.gMt,zB&*iitz P 7 x ;u 

15fep7x;W=micoy-FS^. HW-x, Ml 
eoFU-y5.tfp + t>/?T-yr£Si£L-C3:&NMO 

lufEn7x;WC^207 i '-F«®. ^2C0V— X. 352 
CO F U— y&Tf n'ty^ryrrMUt'^PMO 

s F^yy^^fc. 

MIE n 7 x /Uco^32tc?S o r ^ $ ix^ p + Jl- F V y 
?b, 

fyiEB l co F u- yRismzm 2 <r> v (c jS^ $ tifc 
X!hJv*y Yb. 

worn 2 co f y- ya.^mria n * tr .7 ? r y 7-cca^$ 

Ste^flE**^^ -f 7C0^- YX\ MfEP MO S h 7 y 
yX^IJC P N P N^Xtm^tlh «fc 0 (CMfEp 4 *' 
-F'J y^tfJIEp* t7777 7r>^h777 
L. Xh777? xl/^luiE P * ^7' — F 'J y?"fc1ufEp + f 
7?777ttt iCfTlE^ 1 <3 V -x $ i-u-c&fc 

(if*JS3 2] 15IENMOS byyi/XfteT'JVy^ 

yNMOS F^y^x^T'i&O. lufEPMOS h^yy' 
x^(ar/pr-7 7*Pivios F^yy'x^-c-absc: 
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[W*IH3 3] lufENMOS h7^y^liNMOS 
y t—iVYYyWXVX'h*) . fifePMOS Vy'si? 
X^(jPMOS7 •< —>VY h7>yX?tJ>j;>r# 

3 4 ] |frf£p • a- f y y ^tiiWE p •> x;u 
k Kf E n >7 x iVtF&& $ ft 4 J: o izB&t $ iut «! k £ # 

a t t 4 w*Ji 3 i sa^ff tonsil & «*. * 
mt. 

3 1 EttaHttfiLWilKfcfl*. 
C M** 3 6] p S|iNW*c«Rfc:^Bfc $ iut r 7 x 

BufEm 1 <7) n 7 x /UCJ&££ fl4flfffiE r.*7 1 CO 

y-Ftt6L JBKO*/— SB 1 OKI"— X&I/ f P*tr 

MieS^2COn^x;U^2coy'-F1iS» ^2C0V- 
|g2tf0h'U- >RTfn* \Zv7T-y7"£M&LX% 

MIES* 2 co n 7 x ;K0JU2UC:» o T $ tltz P f 
FU^k. 

Mfem 1 co K U- yStf/mffEB 2 coy — XleilMS tltz 
AffiTJ^-/ Fk, 

friem 2 co f v- ^m/mt n + e ••/ 7 r ••/ yizmzz 

WeXE&XS'T < 7<?>^- KT, MtePMO S F v V 

is* 9 rate p n p N^x#jgj£; $ ft 4 a 0 temie p * # 
- f yr'trnzp* v-vfT-vyt:* ?>vx f 7 y 
. L , x F v •/ r $ rt/cmrfS p * ii- F U y 7* k sui e p * tr 
7?7»/7fci:t 1 tmffias i oy-x teases it*:** 

yNMos^^^n-Jo, KriePMos vy> : J 
sa. 

[H5KIS3 3] fjISNMOS F^VxA^tANMOS 
7-f-7UFF5>>''^7T-$) , 5, fftePMOSF^ vi/ 
7. 7 (A P M O S 7 -f —IV F F 7 V 7 X'$> 4 Z t £ m 
« k -f 4 llWeiB 3 6 iEIScoff * « i 4 

an. 

l»SJS3 9] fflEP^-F'J >^tiMfE3Slc0n 
9 x )V/mi r 7 x/U k miiEM 2 co n 7 x;Uw<5S^ $ 

[fg*3S4 o ] iuEp * f u >ntmm I CO n 

7x;U£^tui£r 7x/Uk:$H!t$?'U MfEpS^&kil 



»$fL6«fcot=*JSSii7tCf:*: ! l*afr4lt*^3 6 

[fit3?JS4 1 ] mrlHp^'-FUy^iAfrfEr^xyu 
fcB5iEI^2COn , 7x;Ud i: a^$iX. l?fE^ 1 C0n>7x/U- 
tcA DIuISp ®S« fc *t 4 A p tc^fig $ tL/c C i: 
ar1f©> 1-4 19*313 6fS®co#m&iI[HKtfi;t4¥- 

C ft*l4 2 ] sulE p f ii— F 'J > ^{AafifE r -7 x;b 
^7i-^$ix. mfiem 1 con >7x;UtcA oTMEpSSS 
t^SISixS A o tc»«$iX7t:C 1 2r#St "f 4it*3l 

3 6 n&&<7)ft-m&m\°i®2:ffii- 4 ¥^(*^a. 

{»>!f3S4 3 ] pm^mm&SUZl&A^tlti r »7 x 
/U, |glC0n'7x;US.L> ; 'l^2C0n'7x;Ut. 
mriE3W 1 co n »7 x7Utc)Bfig$ ix4 sulE r <7 x /Wclg 1 co 
y-h«ffi. *l«y-X. SlcoF'b-^arjfp + tr 
7;777rMUt'l»NMOSh7yy7^i:. 
H0ia^2 CO n >7 x^tC^ 2 C0^'- F^L *2W- 

luieig2con7x;ucoJS3atc;f [ i->T^$2X, fiiE^l 
co n -7 x IV (c A o T Ml e p k $ ixfe p -if— 
F 'J v^k , 

mim 1 co F u- y&TjrfrlESS 2 w v-^tcaussiut 
AitJ73^>y F'k. 

l co y -x tc3SS $ rr-T^tfimJE k - 
lulB^fi^ffi^^T- -i yco^r- FT, fjfe P MO S F 
7yyx^ffltPN P H^xtm^fih A 3 temTlEp 
'ii'— F »J y^'k mrl£p f fy^r y r2r^< 7;UX F 7 •/ 
7L, Xh y v TZiltzmZ P + F U 7" k 1MB P * t* 
•/ 7 T y 7t k t tC2!20 FU— ^XlfiSiS n + K -y 9 

c 4 ] ine nmosf7>^'t.^ tiryu^^ 
yNMOS f 7 y-JxfX'fo 0 , mriEPMOS F^y^' 

X^7^777PMOSh7/^^t?)l>C:i:rf 
ak-r4W*iM4 3lE«col?S«iil£!S§Sr11i.4#^* 
KB. 

CH*II4 5] HUfENMOS h7yi-'X7ljNMOS 
7<-;^>7yy'x^ti&'). HjIEPMOS YyVV 
X7-(iPMOS7 -f-/UF h7/^n'l>5>:t!r# 
©k-t4!»*Jf 4 31E«Jcoff««ll0^r^i4^* 

C W*JI4 6 ] KflEp* <T- F U V ^(AmTlB r -7 x;U 
k lijiEB 2 O n 7 x^fr'IM? fx 4 A o IzmfcZtifz Z 
kr^k1-4lf*3S4 3IESJcof?m«a[I]SSrfiii4 

¥^#:^a. 

I 4 7] MIEp ■ 77'— F U yy\±msl r 7 x>U 
k^$fx4 A 3tc^fig$fx/-t^k 2rW®k-r4if*ii 

4 3 1 ESScOgf ^110 SS 2: fig 4 . 
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[000 1] 

iWHomtzm&m) *$t*NznmGm®5& (esd 

protection circuit) rtimt h^^ik^Wllzm L „ 
n ^x/Utf— K 'J y7&Tz\i n*tf- F 'J y/rf-^ 
A^A 7 7rWMOS7 — /UF h 7 > is 2*9 t>ti\± 
t— * IB*A -y ^ r tf)N M O S h y y*sA 9 cr>MM^& 

MOS7 -f — /UF h^Vi'X^SOn^x/Uk PMOSh 
7yyX^^n^j:/U:^ h 5 v 7° (strapping) $-£4 
ZblzXD. NMOSh7yy^tPMOSh7^' 

(00021 

lEW* rtSHB ( i nternal circuit) £££T ft»«fc:fl!l<0 

X 0 > 3 y^AM^-y/ (junction spiking). 

IM (rupture) if £ &f "C* 4 . 

[00 0 3] LfctfoT, S?l^Scm^«iA$ixfc« 

fc**C*4. 

[0 0 04] 13 1 IZTjkTX 0 C A^t-y^ESD^S 
m%b LTNMOSiPMO S?)20<73 7 -f -;UKb7 

X, T-^as*P5-f^kUTNMOSfcPMOStffl 
^4»**<*4a*. 2o<7)*a^fcfc«8SttEEVc c 
««EVs sk^Hty-h^*— HSrJBfftU. Vs 
s^iz-r-f 7^— Ktf>»*, ^^fyAM^-7h7yy 
X 9 b LXWjfFt 4NMOS OUSESrttffcS +!:4 ClttC 
iO. PMOScOp^litlB^n^i^^UVc 
chVssh <OH<7>A>f Tt:- 7'\.g£*X4 A'XT^ 4 P N 

[00 05] LfrU ±3SLfcflaw)K«tcJ:4ESD 
«HEB*flli4*5Wfci6Wi. VccA7-7^fy^ 
&iX<VfcMzmiP N P N^x£fflLT3fcfr<E^S^ 
■f. IieVcc^Vs s t^S^-h^^-K^t 

Atcsy»«o u^fr^h mm&mn-z tih t v ^ ibjh.*&< 

[0006] 

[»H*«»L J: a £^4SS] *»JMi*^4«#*> 
8^WBbft*)l»t-*fc»^fcOT. ^IW«7 7 

*fcl±n + #-K'J^rf-^A^777^NMO 



S 7 < -/u H h 7 x ? * *r<5 r - * ' * -/ 7 r <7> 
NMOS h^vSzX^^OJaHtcBSSLTJ^SL, Mfe-r 
-^A' 7 7r^^:(i:PMOS7>f-^Hh7V 

a. mrte^M^ix^ 2 z.Mz* 9)^^X2 h 

SElK<0«MxS: f*Lh§ it 4 ESD &ff ElS&Srtfffli 43^ 
f*8S»S»#"f 4 i fc £64 . 
[0007] 

[aa&K*-f 4«:«>o^a] ±iecoBwe**^43t 

awe, **^Ki4ESDfiM»fr«i4^W*^ 
(i:. PMOSiNIVlOSrf-^iiS*H7'f^ESD 
{WDBi: Ltlv^i»B«ltt5V^. 1WENMO 
S^JffiffllCn^x FLJ y^SrJ&SU Mlfin^x 
F ! J y^luffiPMOS^n^x^X h*7 77 

^4^t^#®^T4. 

[0 008] ±iEOS«S:»£T4*:#>fc:. 
B^tCi4ESD«ai5IB*«i4^f*«BJi. PMO 
S7>f-^Ff7yyX^hNMOS7 <f — h7> 

£>WC\ fuffiNMOS 7 1 hyyisxfcommz 
n *7x.)Vf]— Y U v^^rfM L Mia n7x K U 
y^hMtePMOST 7 ^-^Kh7yyX^^n7x/!/ 

^xh77rrs^fc^ti:fo, 

[000 9 ] %tz, ±ie<OBWr*«"f"43t*(c. 

J: S E S DffiiSKr Ii 5¥8*gfil PMO 
S7 <—)VY h7y^^i:NMOS7 * — F hy> 

i?x 9 z K7i e s d sarnie at» * 4^sw*ss»: 
^v^t, i»EPMos7-f-;n« by^is^fcommiz 

zh777tsc^&tthn, 

[00 10] 

[«b^|6SS^O»JB] BIT. *»HHfc«ttHm**HL 

77F7^^UPMOSb7yy^^SrffifflL, 7 
;^"7yF7-fAi; LtNMO S ^yyXfJtfflt 
4*«BBOJR 1 HJS^JtcJ: 4 E S D«BE«&BT*4 . 
*lSt*«fcJ:4l!(rCESD«Bt5IWi. H6ic«rj: 
r;^yH5-fA # NMOSh7^^AOffl 
HtCn^x^*'— H »J y/6rML. n ^ x )Vij— H 

y h »/7h'7-f^PMOSh7y^^B 

^n7x^3hrffiot, 07(C^-rJ:9(C^^;U5r 
xh777«.*IH^l(af-MS. 2(2X7 

4t±-X^;U3v^7h - Cft4. 
[00 11] iJ^CCiyv^T. W7yF7^fA'NMO 
S r 7 V S/ X ^ A tf> JUffiO n ^ x 7UXf — H 'J^6(in 

^ait« L, hU x;u«itco^tc«ir;u 

^7yH7^fA J NMO S h7yy^^h LTRMOS h 
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c:y^3^H 9 BX y 13 y*fcUsKy im f (p 

olycide)*/** 7 ri: LT»ftLfc±TJdW**»- * 

^4WR* h7 7 try^rflulE^B^^y =7 y * 

[00 12] H4 tt-^-^aj^A-y 7 rOr/UT-y 7" K 
7>fAtLTPMOSh7yyX^^Hl, 7VU^ 
yh'7^A'J: Lt NMO S b 7>y'X^ SrftffltS** 
HB0^2^SS^JCil)ESDSiS@K(l^$> , 9. 7VUT 
7rF7-f^PMOSh7y^^HiCp* F 
y^SrJBJSEL. p*#— F'J VNMO 

s h7yy^^^p + t*7 ^r^rfcrfio-c^^/^ 
[00 13] p + #-Fyy/tr/^yN 

MO S F 5 V*JX 9C0 P + 1° y ? T ■/ r^USS fe-f 

Xh77fy rlt^&ihi' 'J n y 4 fc(±# y 1M F £ A 
y 7 r fc LTfiEffl Lfct*CWIrr6*\ ^v^^b b h^ 

2>. 

[ 0 0 1 4 ] 08 a7bME8 h«i**B^SB3SB*ff!K: 
■ &t>*tl?tL0)E SDfiWEI»H-C*S, i8alaPM 
OS 7.-f — A'FF 7 >i?X9b NMO S 7 -r— A^F F 7 
yyx^*^»«Sft, A^VF^S&Srtf-LTV 

c mz i> F *W F F y^/'J^9^mthX1n 
ESD^aiES&arfcO. i5i:Sti5(:. nmos 

7 — /U F F 7 y i?7, fAcommz n 7 jDVij— F 'J > 
?*6£?&£L. n^xW- F V y^S SrPMO S7>f 
— ;UF F7y^^B(7)n7x/W3i:SoT. H7tC^ 
-fct 3 tc^ ?/U5 T7. b77 7T& . *SyEfip3- 1 

[00 15] ZZX\ NMOS7^-/^Fh7>'yX^ 
<7)jHB<0 n x /!/#— F y y 7 6 «: n + &WtMX'B&L 
L. F yr;Wx;H«S«oa^:liNMOS7 ^-^K 
h^y^^AtU RMO S 7 4 -71/ F F yWX9 

y v tr y ^WMeFb^ y 1M F r ; < *y 7 

r fc LT»*Lfe±"CHIW**», i&isffjffi;* 9)VX F 
y -y^y^trmti^^V 3y*fcl;M*yiM F*JB 

[00 16] 08b«i08a<7)A^ESD»MlHJSCio 

wtvs smzmmztix^hy-h¥4*-Yvy> 

^^SrKOI^v^sS^-CftO. 08 c ii:V c c»icj$ 
8fc$*lrt:y- F * -f F 7 > S^X^r IX 0 
t?)4 9 H8dl±l28a<0A^ESD«gE»TJ>9. 
VssS^-h^5f-rr7^fL VccI 
CO^- F ?M ^-Fh7> i* 7 * ? '0 B£v ^*ir£TJ> 
USeiiUS acOAZlESD^aaS&^^TA^I 



a 4 7 F^)»SLS:3X0*^fc*&Tft6. @8fJ4H8a 

co \x e s D«as»fc:fc v ^-c v s s aoy- F *M * 

h « ffl EE! 8 acOA^lE SD ftBHIBt P M O S 7 < - 
/U-F h7>^^iNMOS7 -f — A- F F5 *y z JX9<7) 

[ 0 0 1 7 ] 129 a^!B9 h tt*^^ 4 ^JSWtC 
J:t-e-*L< p ftOESD«ma»BIT'*6. 0 9a*±PM 
O S 7 — ;U F F 7^yX^h N MO S F y V-JX9ip 

h^^r-h'h7^^rgn, vcc*cty- 

F ^4 F F 9 * £&ig!-f & A^ES D«S0 
K£^rTI2T'£>9. PMOS7 4 -)VY by >'Jx9cr> 
jaffltCp^-Fy^Sr^fiEL. p^-F'JV/tN 
MOS7 * —J\sFhy>i'A?0)P + Vv7T '/7 8 <hS 
■ot^^Wh7 7 7^"S. 

[ 0 0 1 8 ] i F y 7VU7 x;Htit<0^-iC(±N 

MOS7 ^ — /UFF^V^xi: LT RMO S 7 ;UF 
f7yyX^^gIf^:i:^tn. -r LT. lulS^ 
Wb7 y ty^li^fty y ^Sfcii#y if'f F 

>< F 7 -y t:>^«r1WB^»*^ y 3 ^ ifcUSKy 
^ Ftfflv^TSttW&Clfc**^**. 
[00 19] H9bJ4H9aOA*ESD«HHl»Ct5 
^TVs s»tcSgRStLr^-6y--F^5r--FF7> 

gS$ixT ^htr- F *-Kb? * & JX 9 Bfe^ 
)t*^"C»S. H9d«SI9a<50A^ESD«aill»fc: 
fc^TVs sl^-h^^~FH7>xX^i:Vc 
c !£<0 F F F 7 > V x 9 £ 0 

H9 e(4d9 aOA^JE SDftaHKCJoV^T 
K^KiROIHl^t*^**. 09f(i:0 
9 a<^7J3ESD«Hia»fc:*5^TVs sO^-b^ 
t-^7y^^iA^ 7 FOffiifuSrHOBfcv^* 
H9g«4Vcc«co^— F^-f*-FF7V 

9 hisEj 9 aC07.71 E S D^tSSS&^o^T P MO S 7 
-f — ;UF h7^^J:NMOS7 ^— /UK F^^^X 

^ co^is^-r 5 ^T'S> s • 

[0020] frSfiLfc**WMBW!lfcBll 07b 
M02 ltci^*^BfffiEIS:#S8L'C»BH^5. 01 

OaifHl UZXiltf. pimillOCp^x/l. 
1 lSl/n^x^2 1 £Jgf£-t&. p^x;H ltJSl 
O^-FSffil 2, SK0V-X 1 3. miOFU-V 

1 4a(/p + t'7;77n SJMITNMOS F^ 
y^^SMfS. n7x/U2 ltCjB20y-FWi 

2 2. S2C0V-X2 3. m2cOFl—V2 4. &t/n 
"^7777/2 5rMlTPMOS F^ V^X^S: 
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y-^2 3tiwa*^v k (i/o pad) <caas 

%«£EV s s i,zm£Ztih . iBME***^ * 
-FT\ PMOS h7yy^^lCPNPNA"^« 

tC* 2 ^ h' lx— X 2 4 c0^ixm«i:fl:iS^ffi v c c CCS 

[002 1 ] <IC1T\ NMOSb^y^^W 1 !? 
yNMOSh^y^t, PMOSb7>yX^(3:r 
/1/77/PMOS h?>i?**Thvfr^ fiWiNMO 
Sh7yy'X^(5:NiVlOS7^-;l'h'h7>^^t\ 
PMO Sb5 y >>'X;mP M OS7^ -/I/ H h 

[00 22 1 n^x/l/tf-F 'J^l 6(l>^^h7 
«/ty^£i^jfcftOn*ffitWil 7*<»*SixS. - 
fc. n^x;W-h'U^16«n T !7x;l/2lMlS 

%m^JMX*n*W^^^^LKLXJ&&t?>. n^x 
pij y<?l 6i±p^x;H 1 t n^^JU2 1 

[0 0 2 31 01 2&xmi 3fcr«MUr. pI*^*S 
«30fclr^x/l/39. ^l^n^x^3 l&l/ r *2<0 
n^MlWiWi. »l<0n*x/U3 lCJEMS 
il5 r ^ x ;u 3 9 1 <7)f - MS 3 2 , JSIOV- 
gl(7)HU->'34Wp t t 9 7;77r3 5 

£»j&LTNMOSh5yx**£*Jfi-f*. ?£2<7)n 
^ji;U4 lfcUfS2tf>$*— MMB4 2. »2W-^4 
3. ^2(7)^-> / 44Si;n t f7;7774 55:i 
j£Lt PMO S h 5 >">^? SrHfiti . r^x7U3 9 
OJUffltCift o T n *7 x^tf— K U y ^ 3 6 zmffct £ . 
fl51<0 KW-y 3 4&tf*2 3tfJUW]'*7 
"HC3SSBS*tS. ^l^V~X3 3^P + trv^Tv 

r3 5 «i«*e«E^a^*^4 . igasiBE* 5 ^^ ^ 7 

cO^t:— FT\ filEPMOS h7>^«tPNPN^ 
X*s»fiESit* J: -5 *C n *7 x/U#- H U y ^ 3 6 fc n+ 
t , 7^77745^^b777L, X h 9 -/ 7 £ 

5tttt:«2<?) KU— y 4 4 ^^ri^tl^m^mac 

[0 0 24] ZZX\ NMOSb7^^iWW 
yNMOSh^y^t, PMOSh7^^li7 
;l.777PMOSh7V^^5i\ JfcVUiNMO 
Sh7>^^NMOS7^-/l/h'h7yyXn\ 
IEPMOSb7y^^li:PiV10S7^^Fb7y 



[0025] n^xM-HUy/36l^^h7 
^b*y^^t"^^On f i£sSil3 TtfJJMcSilS. n 
^tM-F>J y^3 6KZ/351<On^x;l/3 l(iS52 
<7)n^x;U4 lJBlftia^l*|3|l*C»*$flS, n^x 
/U^y— Kij v^3 6ii:ffl2tf)n^x/U4 lf^lSfcS'l 
^iSt n * l?» * Sea LTJMW s:^ * 

5. n^xW-Py^seiiSl^n^x/lz/r 1 ) 
x;U3 lSt/3 9t^2n^xil/4 ld*a&£it6«fc "3 
s£v^f&2^n^x/U4 1 fcflWS*. 

[0 0 26 ] 121 4&I/B1 Sicintf. pS*i*S 
I5 0Cp7x/V5lMn^x;U6 1rMt^. P 
^x/U5 1 C»10ir'-h«S5 2, »1*)V— *5 
3. Il^Fl/-y54SI/p t t , 7777r5 55:f 
^LTNMOSb7y^^S:Mt5. n^xil/6 1 
lC»2<0*-*-MHS6 2. *2<0V-X6 3, *2«H 
l/-y64ai/n + t°7^7776 55:«UPMO 

4Xtf3S2<s9V-*6 3tiAaj*^v FCSBaSixS. 
^2^)b'l/-y64M'n + t > 7^7776 SUttS* 

MO Shy y ^^fflCcP N P N^'* 3 i 5 
(:pt ^ K i jy /6 6^P + tr-/^T>/T5 
Xf77/L, ^b777S^P + ^PJ^"66 
a^'p^t'7;77755h k b(C^l^y^5 3** 

[0027] ZZX\ NMOSh7yy^^U7;^7 
yNMOSh7y^K\ PMOSh7yyx^(i7 
;l/777P MO S b 7 ^ t*4i\ aKv^±NMO 
Sb7yy^^i±NMOS7 

PMOSh7yyX^^PMOS7>(-^Fb7y^ 

[0 0 28] p + #-F l Jy/66l5p7x;l/^lhn 
^x;P6 i*«asttSix4±3te»«SfLi**, iKvMip 

[0029 1 hi snmrni 9c±fuf. pafs*s 

^7 0tCr^x;U7 9, ®l^n^x/U7 1&VS20 
n9x;Wl&»*t*. S51<On*x7l/7 Ii« 
ix4r^x;U7 9tc»l^y-h«B7 2. Jdl^V- 
X73, 3B10HU-y7 4, RVp* t'v ?7 777 
5rfKLTNMOS h^y^'X^5:?i£S:^4o ^2^ 
n^x/US 1 ^2^f-MS82, ^2W-X8 
3, 820^1/^84X1/11^7^77785^ 
jgUPMOSb7>^S:Mt4. ^20n^x 

;U8 1 *>HBttfc»->T p*#~ ^ ,J > '^ 8 6 
5. »ie0HU-y7 4aV*2OV-XS3t4Aai^ 
/i7hX!8Sii6. 82^h'i/-y84SI/n + t 4 7 
^77/8 5 (ittMEUttftS . JgtftWE**^ 
f->f7c0^-KT\ ffffiPMOS F7yy^?W:PN 



(8) RJ2 000-40751 (P2000-40 7JL 



P N><*jWB*§ ftS X 0 *C p V U V^ 8 6 4: P A 

trv^r-/r7 sSr-x^/u* F7*yru xh7-yr$ 

#L3tp*^f— KU V^'8 6#XA'p + v9Tv71 Set 
i£iBlfl>y-*73 li«*ft«EtC3SS $ Tt I) . 
[ 0 0 3 0] NMOS h7yyX^ir^ 

yNMOSh^^yxn-, PMOSh7>^^{^ 
^77/PMOS ftVitiNMO 
S h^>^^$i:NMOS7 -f — /UK F ^V i/X?X\ 

[00 3 1 ] p^-F'jy/86(^l^n^x/l// 
r^x/U7 1&1/7 9£»2<0n T 7i/U8 lj&<aB6§ 
*U plSS7 0 taSSiiSi^M?^^ 
^aSlOn^x^ l$X*'r^x/U7 9h*H$iX. 
pSafcK7 0fc3^«*iSJ:3k:»«$*iS4\ 
r^x;U7 9fc*2<On^x7U8 1**»ilSSi'U » 1 <7) 
n^x/U7 lCJ:->Tpaa6«7 0fc4«Sn4J:3K: 
»Kt$ii6*. *v*iir^x/U7 9fc#*$*u S51<0 
n ^7 x/U7 1 tej ^TpiiS7 0 i 5 

[ 0 0 3 2 ] 02 O&V02 1 KJfttf. pS^S^S 
M9 9. 1&IXS2<7) 

n^x/H0 1 StJ^TS. mi^)n^x^9 1 (C^6£ 
$ix£ r^x;u9 9fcSSloy— MM9 2. JUKOV 
-X9 3, 311 OF I/— y9 4&tfp + ^7^7779 
5rMUNMOSh7yyX^rffiKtl). J§2<50 
n7x;H 0 HCj^tW-MESl 0 2. ^2^V- 
XI 0 3. 55 2 OKU— VI 04M'n f ^7^777 
105»ltPMOSh7yyX^r«fl) 4 P 
^'-r'jy^'l 0 6l3:g2<7)n7x;H 0 lOJUffllC 
fp v oTJgj£U lfUOn^xA-9 H:iotpSSI9 

O^E— KT\ PMOS h7>^^L*:PNPN;U^ 
^$ix4 £3 0 6i:p*t7^7 

779 5^^Xh777L, Xh7 vrSilfcp* 
F »J V^ 1 0 6S.t/p + c" 7^77795^^t: 
m20FU-yi 04St/n f t s 7;7771 0 5<0«r 

COO 33] ZZX\ NMOSh7VyX?li7;U^ 
yNMOSh7y^n% PMOSh7>">'X^i7 
/U7 7 7PMOS F^V:U'X:?T£><q£\ ^V^NMO 
Sh7VyX^NMOS7>f-^Hh7yyX^T\ 
PMOS h7/yX^ij:PMOS7>f-/UKh7yy^ 

[0034] p + #— K »Jy/l 0 6Ur7x;U9 9 > 



[0035] 

HWI<0»*] CUbK«Lfc -fc ? fc. **5)(cJ: £ E S 

AF7-f^ ^^^frmasKo e s d ^ami^a ^ * 

NMO S F ? > is X? cofflWZ nJlstf— F U V 
/S:ffiIL % diX^rPMOS F 7 >i?Z.9<7) n7x/Uh 
SoT. Vssi^yf^OT-Ft, PMOSF^ 
yy^^it:PNPN/U5:^USS^Vc ctv 

[an fc&nimiz i^esD mmmmx-h h . 
[ m 2 ] j;^esd «aniBEi"c* * . 

[03] ^XIB^l|fetlM(cJ:£E'SDftSIlWaT 

[04] **^*2IOfiflRICC«J:SESD»BigKHT 

... 

[05] **WtJ:*ESDfiRBBI§W)U'f T^FHT" 
[06] *«BHtCi*ESD»llIlWS^V'f T^hHT 
[07] *M B ^tiSESDSM[HlSS<7)l"f T^hmX' 
[08 ] 0 ( a ) 7^0 ( h ) l±*«flOJB 3SefitS!fc: 

j: & zti?ti<r> e s d «am»sir s . 

[09 ] 0 ( a ) jFjSH ( h ) (S*l|HJ!cO354!!jfc0iJfc: 
£ & -efl-PtUO E S d aatassnT?) s . 

en i o ] *fK^j«}6«t«fc jes Dffisms&s^pfc 

[011] *%Bj<^nsfigijic j; 6ES DfiaiSKSFF* 
CHI 2 ] *f6H*0|Q6«fS{cJ: & E S D&SES&fSi^ £ 
[013] 2fEaWW3eteWtc«t ©ES D^HlHlS&^^r 
' CHI 4 ] ^^co^SS^HcJ: 5ES DfijMS0SSJ?t^£ 

(sis] *mi<7>£:Mmizj:g>E sD^m^mm^ 

[016] 44MBOllll0l(c J: S E S D^aia]S§«^ r 
SJ H J-r ft^o^<oBr®0T'* -i> . 

[017] **BH<!o|QtWHcj: ^, E S D«»08&f£Tp*r 
iJBST S ft ibcom^-coWiwmX'a) . 

[018] *J6BHOTHit0lk: J: ^. E S DU.m®$&m?*: 

[019] *wn<nmm^£ ses Dmm^m^ 
[020] *&m<7>mnmtzj; ses d&^es&is^ 

IS^-r § ft^<75S^^BT®0T-S) § . 
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[021] *fffl^|OIWtCj:*ESDflaiEI»«^S' 
1 7-*— hlSi 

2 

3 n^x/W 
5 

A NMOSh?^? 

B PMOSh?»'^ 

10. 30. 50. 70. 90 

11.51 P^x/U 

3 1, 7 1. 9 1 Sl^n^x^ 

1 2. 32. 52. 72. 92 *1 

1 3. 33. 5 3. 7 3. 9 3 »1<0V— X 



14. 34. 54. 74. 94 Il^KU-V 

1 5. 3 5. 55. 7 5. 9 5 p+VvfTv? 
16. 3 6 n^zW-K'Jy/ 
17.37 n^S£iSJi 

16. 3 6 n^xW-h'yy/ 
17.37 n*«3ftJB 

3 9. 7 9. 9 9 r ^x;U 

2 1.61 n^xA- 

4 1. 8 1. 10 1 S£2<JDn^x;U 

22. 42. 62. 82. 1 02 31 2 CO**— h 

23. 43. 63. 83. 103 X 

24. 44. 64. 84. 104 §52<7)KU— S 

25. 45. 6 5; 85. 105 n*tf^77r 
6 6. 86. 1 06 p^-K'JV/ 



[HI] 



[02] 




* — k' 



Shi 



TR 



• Vcc 



-VS5 



[03] 




n-lefl 
Guard Ring 



[04] 



[H5] 



CH6] 
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(c) 



^ Guard Rin^ 

YAr 



lD.n 



4 



(d) 



1 — \'irm\ f 



>st)>*v¥ 



Guani Snt 
YA, 



-Va 



(g) 



3 



Vet 





r - - Guard !5aj 




*-* 













I lf.tr 



(h) 



^■|- J CoardRmg 



lira 
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[09] 




(c) 



•Vcc 



n-M 
Guard Sing 



+*7<l j w i 

: — nail q 



■ Vcc 



n-Ie« 
Guard Eigg 



113 



(d) 



r?.TR 



fl-feH 
Cuard 3m? 



! ICf.tr ! 

i □ i 



Ycc 



GO 



4LF.TR 



a -left 
Guard Sins 



: iCf-TH : 

L_ J 1 



V« 
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[010] 



17, 



air 



^ I/O PAD 



UD I tH In* J CB 



22 l/OPAD 



a 



p~?dl 



Q-lel! 

Guard 



D-Ieli 



Veco- 



[121 1 ] 



15 



^ 



12, l/OPU 



15 



17 



25 24 
1, > 



22 I/O PAD 

1 21 



25 



ixJ j trD Lh+j irj i [b v j| |u ; j QD i p ; T G2J 

p-Iefl 



Guard 



D-Iefl 
Guard 




f 



16 



11 



16 



21 



Tec-' 



37. 



[112] 









35 


\ 
+t 


32 l/OPAD 
:+ ( r .+ ! m 



A 



42 1/0 PAD 



n-fcfl ;\ 
Guard > 



r-lefl 



o-M 



D-fei! 
Guard 



Gl3 UU LLJ HdM 



n-Iefl 



p-wb 



31 39 
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CHI 3] 



Vno- 
Vcco- 
37 



33 

-4 



32 1/0PA0 



35 



id 



"Lin 



42 I/O PAD 



Guard 
jgi 



TED iVj LaD CB 

r-lefl 



D-IeO 



-S\ o-ldl 
i Guard , 

1 



T2j uEJ 



p-sub 



31 39 



3B 



[014] 



S3 



4 



52 I/O PAD 



p-fcD 



65 



62 1/0 PAD 
| 63 



65 



or 



P* 
Guard 



n-TeQ 



A- 



p + 

Guard 



p-stib 



66 



-H- 

66 50 



CHI 5) 



Yc o- 
7a o- 



52 I/O PAD 



3 



62 1/0 PAD 



TrT 



Tn3 trj 



p 

Guard 



IvJ QiJ LeiJ — US' 



Guard 




r — \r 



81 



7~r 

86 50 
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Vo .fr- 
yer o- 
75> 



72 l/OPAO 
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